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ABSTRACT 

Objective: To determine whether inadequate housing 
is the main barrier to the provision of home dialysis 
treatment. 

Design: Prospective observational study. 
Participants: All patients attending a predialysis clinic 
between 2006 and 2009 deemed medically suitable for 
home dialysis and not active on the preemptive 
transplant list. 

Setting: A predialysis clinic in a London teaching 
hospital. 

Main outcome measure: Assessment of patient's 
accommodation for suitability for home-based dialysis 
using departmental guidelines and the Government's 
Housing Health and Safety Rating System regulations 
2005. 

Results: A lack of adequate housing prohibited the 
provision of home haemodialysis to all but one of 
these patients. Moreover, only 29% of homes assessed 
were suitable for peritoneal dialysis, despite the lower 
spatial demands of this form of renal replacement 
therapy. In addition to the specific requirements of 
dialysis, we also found that only 33% of the homes 
visited fulfilled the minimum standard of housing as 
defined in the Government's Decent Homes Standard, 
with multiple specific hazards identified across the 
properties. 

Conclusions: This study illustrates that the lack of 
suitable housing is a major barrier to the provision of 
home-based dialysis and underscores the need for this 
to be addressed urgently at both the central 
government and local authority levels. We suggest that 
it should be considered as a major priority to rehouse 
medically suitable patients with a view to enabling 
home-based therapy. 



INTRODUCTION 

In 2009, the number of incident renal 
replacement therapy (RRT) patients in the 
UK was 6730, with a total of 49 080 prevalent 
adult patients receiving some form of RRT, 
broadly split as 52% undergoing dialysis and 



ARTICLE SUMMARY 



Article focus 

■ National Institute of Clinical Excellence recom- 
mends that all suitable predialysis patients 
should have the option of home-based dialysis. 

■ Only 18% of incident dialysis patients dialyse at 
home. 

■ This study set out to examine factors preventing 
patients from opting for home-based renal 
replacement therapy (RRT), with a particular 
emphasis on assessing environmental factors 
that precluded their suitability. 

Key messages 

■ Less than 0.5% of homes assessed were suit- 
able for home haemodialysis. 

■ Only 29% of homes assessed were suitable for 
peritoneal dialysis. 

■ In total, 67% of homes assessed failed the 
Government's minimum housing standards. 

Strengths and limitations of this study 

■ This is a prospective study with a clearly defined 
population. 

■ The study was performed within a single centre 
serving an ethnically diverse population which 
may not be representative of all areas in the UK. 

■ Nonetheless, these important findings are still 
relevant to over 6000 patients who start RRT 
every year in the UK. 

48% with a functioning renal transplant. 1 
These figures are increasing by over 3% a 
year each year. Indeed, the incidence of end- 
stage renal disease (ESRD) in the UK is 
higher than that of many highly publicised 
malignancies such as multiple myeloma and 
cervical cancer. 

Home dialysis refers to providing dialysis 
either by home haemodialysis (HHD) or peri- 
toneal dialysis (PD) in the patient's own home. 

In 2002, the National Institute of Clinical 
Excellence UK guidelines suggested that all 
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suitable patients should be offered the choice of HHD 
or haemodialysis in a hospital or satellite unit. Their 
assumption was that up to 15% of all haemodialysis 
patients in the UK would be suitable for home-based 
treatment. 2 This form of treatment provides flexibility, 
independence from hospital, adaptability around 
employment and by virtue of much reduced transport 
requirements is environment friendly. It is also asso- 
ciated with better outcomes and is more cost-effective 
than in-centre or satellite-based haemodialysis. 1 3 

In reality what was seen, until relatively recently, was a 
steady decline in HHD treatment. The peak in HHD 
occurred in 1983 when 59% of haemodialysis patients 
dialysed in their own homes. There followed a continu- 
ous decline in the number of patients on home-based 
haemodialysis until 2003, at which point the numbers 
plateaued. No doubt this is reflected by an increased 
uptake of PD throughout the 1990s, an increase in 
hospital-based renal centres, in particular, satellite units 
and an increase in the number of patients with a func- 
tioning renal transplant, as well as a general change in 
the demographics of patients accepted to long-term 
RRT. The prevalence of HHD has increased slightly in 
recent years, which is especially seen when comparing 
figures from 2008 to 2009, but still only 645 patients in 
total received HHD (3% of all prevalent dialysis 
patients) in 2009. At present, the number of patients on 
HHD varies from centre to centre and, in part, will 
reflect differences in renal unit culture. Across the UK, 
HHD figures range from 0% to 11.2% of all HD 
patients. Very few units in the UK — six in total — have 
more than 5% of their dialysis patients on HHD. In 
terms of PD, the figures are also variable, depending on 
the local centre, but nationally in 2009 PD modalities 
made up 15.1% of the prevalent dialysis cohort, with 
continuous ambulatory peritoneal dialysis (CAPD) 
accounting for 8.1% and automated PD (APD) for 7%} 

Barriers to home-based dialysis include patient frailty 
and comorbidity, frequent changes of address, lack of a 
potential partner or carer at home for support in case of 
emergency and inadequate housing. 

With this in mind, we set out to examine factors pre- 
venting patients from opting for home-based RRT, with a 
particular emphasis on assessing environmental factors 
that precluded their suitability. 

METHODS 

We performed a prospective audit of the predialysis 
assessment home visits of 249 patients who were deemed 
medically suitable for home dialysis from 2006 to 2009. 
Patients who were expected to receive a pre-emptive 
transplant were excluded. The study cohort represented 
40% of the incident RRT population during this period 
in a tertiary renal unit serving a large and diverse inner 
city population in East London. The ethnicity of our 
patients, as reported in the most recent Renal Registry 
report, was made up of approximately one- third white, 



one- third black and one-third south Asian. This is in 
comparison with 78.1% white, 7.4% black and 12.3% 
south Asian across the rest of England. There is, of 
course, great variation across the UK with some report- 
ing 0% ethnic minorities and others, including our own 
centre, other London centres and Bradford, reporting 
over 50% ethnic minorities. Up to 66% of the RRT 
patients in our programme are from ethnic groups 
despite the catchment area comprising approximately 
one million whites and half a million each of south 
Asians and people of black ancestry. This reflects the 
well recognised high incidence of ESRD in ethnic 
groups. 4 The median age of patients undergoing RRT in 
our centre is also slightly younger than that seen across 
the country with the median age being around 57 years 
as opposed to just over 63 years in tertiary centres in 
general. 1 The younger age of our cohort reflects a 
higher proportion of first generation immigrant popula- 
tion in our catchment area. 

All patients undergoing a home assessment visit had 
already been deemed medically suitable to receive 
home-based RRT using the MATCH-D criteria. 

MATCH-D is a US-based method used in assessing treat- 
ment choices for home dialysis. It was developed to help 
nephrologists to identify and assess those patients who 
would be suitable for home-based therapies and utilises a 
three-tier approach for assessing patients. The first tier is a 
list of triage criteria for patients who should be dialysing 
at home, including patient choice and ability, various life- 
style factors including employment and certain medical 
factors such as fluid and blood pressure control, or the 
desire to become pregnant. If the outcome of this triage 
is positive, it suggests that these patients should be 
strongly encouraged to pursue home-based treatment. 
The second tier suggests solutions for common barriers 
that prevent home treatment such as patient education, 
resolution of hygiene issues, space for supplies and quality 
of water supply. The final tier presents contraindications 
to home dialysis listing environmental problems such as 
homelessness, no or unreliable electricity supply, a home 
which is a health hazard and patient factors such as 
uncontrolled psychosis or seizure disorder, brain damage 
or dementia, resulting in reduced awareness or ability to 
report symptoms. Thus, in the latter two tiers, there are 
clear references to environmental factors, and we focused 
our investigation on these areas. 

At each home visit, several factors were assessed that 
were relevant to home-based dialysis. These included 
spatial factors, housing type and condition, accessibility 
to the property and, finally, public health and hygiene 
factors. Initially, a statutory Housing assessment was 
required under the Housing Health and Safety Rating 
System (HHSRS) (England) Regulations 2005, which 
lists 29 factors which must be fulfilled as the minimum 
criteria for the home to be deemed fit for human habi- 
tation. 6 It should be noted that these regulations are 
quite explicit, user-friendly and do not require formal 
training. The HHSRS consolidates what was previously a 
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wide range of complex housing and public health legis- 
lation into a very understandable matrix. Our own 
checklist is very easy to use. We also make much use of 
photographic evidence which can facilitate applications 
for rehousing/ remedial/enforcement action with Local 
Authorities and Community Health Services. This system 
could easily be used by other units, in which case it 
could provide real-time evidence nationally in respect of 
medical housing needs (see online supplementary 
appendix for full HHSRS and DHS documents, which 
are the statutory national assessment guidelines, as well 
as a copy of the crib sheet used for each home assess- 
ment) . Thereafter, we looked at requirements specific to 
the different modalities of home dialysis. 

Requirements for HHD included a separate room with 
a bed or a couch, a clear space of at least 6 f x6 f 
(1.8 mxl.8 m), ideally adjacent to a mains water supply, 
with an external drain pipe and a minimum ceiling 
height of 8' (2.4 m). The water supply had to be capable 
of providing at least 40 1/h directly from the mains 
supply and with the appropriate water pressure. There 
was also a requirement for a total unallocated space 
(preferably within the accommodation) of 6 f x6' 
(1.8 mxl.8 m) for storage of consumables and disposa- 
bles. Due to siphoning and suction problems, HHD 
does not work well in the upper floors of tower blocks. 
Elevation of the accommodation was not specifically con- 
sidered as a significant factor in the determination of 
general housing suitability. For APD, the spatial require- 
ments were lesser, requiring sufficient space of 2.8 / x2.8 / 
(0.85 m x 0.85 m) (preferably in the bedroom), to 
accommodate an APD machine and a total unallocated 
space (preferably within the accommodation) of 5'x5' 
(1.5 m x 1.5 m) for dialysate and disposables. Finally, for 
CAPD, there needed to be sufficient space (4 r x 4' 
(1.2 m xl.2 m) to accommodate a sitting person doing a 
PD exchange with the same total unallocated storage 
space as for APD. Both PD modalities required access to 
either a sink or a drain. For accessibility, there was a 
requirement for a working lift, or the accommodation 
had to be on a low level. In some circumstances, the 
installation of APD/CAPD necessitated some marginal 
inconvenience to the occupants of the household; for 
example, risk of tripping or falling hazards, compro- 
mised escape routes and exacerbation of overcrowding. 
Such houses were considered barely suitable for APD/ 
CAPD, although treatment did proceed. 

RESULTS 

The demographics of patients assessed are set out in 
table 1. They represented a broad range of ages and races, 
typical of the population that our renal unit serves. First, 
the occupant's home was assessed against the 
Government's Decent Homes Standard, and it was found 
that only 33% of the homes visited fulfilled this minimum 
standard. It was then assessed as to whether there were any 
factors in the home which were hazardous to their health 



Table 1 Patient demographics 


Sex 




Male 


141 (57%) 


Female 


■4 r\n //ion/ \ 

1 08 (43%) 


Age (median (IQR)) 


53 (40-68) 


Range 


22-90 


Race 




vvniie 




Black 


82 


Indo-Asian 


84 


Chinese 


5 


Other 


13 


Diabetic 




Yes 


94 (38%) 



and well-being, as defined in the Government's HHSRS 
(England) Regulations 2005. 6 These regulations comprise 
29 specific hazards which range widely from damp and 
mould growth to overcrowding and lack of space, to inad- 
equate facilities for maintaining personal hygiene, sanita- 
tion, drainage and risk of structural collapse of the 
building. For the purposes of this report, up to four 
hazards were listed for any one home at the time of visit. 
These are summarised in table 2. 



Table 2 Hazards scored according to the Housing Health 


and Safety Rating System regulations (England) 2005 




Number of homes 


Hazard 


scoring (%) 


Overcrowding and lack of space 


143 (57.4) 


Damp and mould growth 


81 (32.5) 


Inadequate facilities for maintaining 


43 (17.3) 


personal hygiene, sanitation and 




drainage 




Risk of structural collapse and 


24 (9.6) 


falling elements of the building 




Inadequate domestic hygiene, pests 


20 (8) 


and refuse 




Inadequate facilities for storing and 


20 (8) 


preparing food 




Inadequate supply of 


9 (3.2) 


uncontaminated water 




Electrical hazards 


8(3) 


Falls associated with bathing/ 


6 (2.4) 


washing/toileting 




Risk of falling on stairs 


5(2) 


Excess heat 


2 (0.8) 


Lead 


1 (0-4) 


Risk of falling on level surfaces 


1 (0.4) 


Asbestos and MMF (manufactured 


1 (0.4) 


mineral fibres) 




Risk of falling between levels 


1 (0.4) 


Carbon monoxide and fuel 


1 (0.4) 


combustion products 




Position and operability of 


1 (0-4) 


equipment/amenities 




Uncombusted fuel gas 


1 (0.4) 
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We also noted whether the premises were let by a 
private landlord or to a local authority for use as tem- 
porary accommodation for homeless families and found 
that 171 of the homes visited (69%) were such houses. 

In terms of assessing suitability for home-based 
therapy, from these consecutive 249 home assessments 
we found that 70% were not suitable for either PD or 
HHD. Only 29% were deemed barely suitable for PD on 
spatial grounds. The reason for homes being unsuitable 
related entirely to spatial and health and safety con- 
cerns. Our experience is that although many families 
will accept compromises to their quality of life and life- 
styles to facilitate the spatial demands of home RRT, 
these can seriously impact those particularly in over- 
crowded or poor quality accommodation and substan- 
tially increase the potential for accident and injury. 
Hence our 'barely suitable' category. We strive for the 
best for our patients and their families and aim to 
ensure that their safety is not compromised by the home 
dialysis process. However, during the period of the study, 
we had a case of a 5-year-old child, who sustained 
serious head injuries when a large stack of PD boxes col- 
lapsed upon him, and various cases of sequential joist 
failure resulting in floor collapse due to floor loadings 
being exceeded due to the weight of PD storage. Just 
one home visit resulted in a patient being considered 
for and starting home haemodialysis (see figure 1). 

DISCUSSION 

The idea of home-based dialysis treatment is not new. 
Several groups claim to have been the first to start HHD, 
including Shaldon in 1964 in the Royal Free Hospital 
and Nose (Haikado group) in his PhD thesis of 
1962. 4 7 8 In addition, Boen et al 9 set up a PD pro- 
gramme in 1960 that was designed to allow people to 
dialyse at home. 

RRT consumes 1-2% of the total National Health 
Service budget (although ESRD only affects 0.05% of 
the general population) , so in addition to patient choice 
there are also financial implications in the choice of 
RRT for patients with ESRD. 1 In the current financial 




Modality 

Figure 1 Dialysis modality following home visit. 



climate, the department of health working unit has 
encouraged home-based treatment as being potentially 
both more cost effective and providing better outcomes. 
Studies looking at both the physiological and financial 
benefits of home-based RRT have suggested that HHD 
provides more treatment hours at a lower cost. In add- 
ition, CAPD (£15 570 mean annual cost) is widely recog- 
nised to be the most cost-effective modality of RRT, 
followed by HHD (£20 764) and APD (£21 655), com- 
pared with either satellite (£32 669) -based or hospital 
(£35 023) -based haemodialysis. 10 

In addition to the financial argument, it is clear that 
home-based dialysis confers many wider advantages over 
hospital-based treatment in suitable patients. 11 It offers 
greater autonomy for patients, giving them increased 
independence, responsibility and confidence and an 
enhanced quality of life. 12 13 More importantly, it 
reduces the considerable costs and environmental 
impact of 156 round trips to their dialysis centre, and it 
must be emphasised that the quoted costs for centre 
and satellite haemodialysis do not include transport 
costs. It is notable that the reduced carbon footprint 
due to reduction in patient transportation, however, may 
be offset by the increased frequency of home haemodi- 
alysis sessions. 14 In addition, HHD provides the patient 
with sufficient flexibility to schedule their dialysis such 
that employment prospects are not adversely affected 
and younger, fitter patients are able to hold down full- 
time employment. There is also evidence that, at least in 
the case of HHD, it offers an opportunity for better 
rehabilitation and lower infection risks. Ultimately, it 
contributes to better long-term survival. 15 In addition, 
there is evidence that short daily or nocturnal sessions 
of haemodialysis can result in improved blood pressure 
control, reduced left ventricular mass, better control of 
anaemia and hyperphosphataemia and more effective 
removal of middle molecular weight substances. 16-21 Yet 
it is underused both in the UK and globally. 22 

Previously, multiple reasons have been suggested for 
the reduction in the use of home dialysis, including an 
older dialysis population, with a greater burden of 
comorbidities, especially diabetes. Inadequate patient 
education, limited exposure of nephrologists, nursing 
staff and social workers to home-based therapies and 
lack of available programmes have also been mooted as 
reasons for the decline. 23 

We have demonstrated, however, that even with a 
willing clinical team and an existing home therapy pro- 
gramme within a large teaching hospital serving an 
inner city population, the use of either HHD or PD is 
not a viable option for the majority of medically suitable 
patients. 

This study highlights that the single most important 
barrier to achieving higher rates of home-based treat- 
ment among medically appropriate dialysis patients is 
the suitability of their home environment. It is apparent 
that there is a considerable and increasing shortage of 
appropriate housing, even to support the relatively low 
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spatial requirements of PD. Indeed, within our cohort, 
there was only one home suitable to support home 
haemodialysis. In a poor inner city environment, it is 
clear that despite up to 40% of incident RRT patients 
being suitable medically for home dialysis, the condition 
of the housing stock is such that this form of treatment 
is precluded in the vast majority of instances. With the 
increasing housing demands in such an area, influenced 
by the changing demographic, single occupancy house- 
holds, the economic climate and the new social welfare 
bill passed in parliament, the reality is that the ability to 
offer home-based treatments will be further compro- 
mised. In fact, there is already evidence that our catch- 
ment area is facing the biggest housing crisis since the 
1930s with many households classified as overcrowded, a 
significant number of homes classified as unfit for 
human habitation and many affordable new homes, 
which were scheduled to be built, abandoned due to 
budget cuts. Already 35 920 families in London are in 
temporary accommodation, while an estimated 207 000 
households in the capital are 'statutorily overcrowded' 
(comprising around 7% of London households, and as 
compared with 630 000 households throughout 
England), around half of which are social rented 
housing. 24-26 Although London and Scotland have a sig- 
nificantly higher proportion of overcrowded houses than 
any other region in the UK, with 17% and 12%, respect- 
ively, overcrowding does remain a significant problem 
across the country, averaging approximately 5% of 
households nationally. 27 

A similar picture exists nationwide with regard to suit- 
ability of housing stock. Currently, over 33% (7.4 
million) of English homes do not meet the UK 
Government 'Decent Homes Standard', while a further 
4.8 million homes were identified to be potentially ser- 
iously hazardous to their occupants. 25 28 29 Regionally, 
the proportion of homes in England classified as non- 
decent varies from about 40% in the south-west to less 
than 25% in the north-east, with London in the middle 
of the range at 33%. 30 The proportion of non-decent 
homes is significantly higher in rural areas, where 
approximately 50% of homes in the most rural areas are 
classified as non-decent, compared with about 30% in 
small towns and urban areas. 30 

The criteria used in the current study to assess the 
suitability of houses for home-based RRT could be 
viewed by some as too rigid. However, despite using the 
definitions of the evaluation tools with flexibility and 
common sense, many houses still failed on the bare 
minimum criteria of decent living standards. In fact, 
there is little in the way of national or international 
guidelines regarding the exact environmental standards 
necessary for home-based dialysis. Neither is there any 
set national methodology with regard to housing assess- 
ment for RRT, who this is done by or if it needs to be 
done at all. Some units do not assess any homes, 
whereas some assess some homes based upon their own 
local criteria. Perhaps the development of national 



documents and standards would more clearly define the 
necessary requirements and the process of assessing 
homes, thus facilitating the start of home-based therapy, 
or indeed aid in the process of rehousing in appropriate 
circumstances. 

These statistics have obvious negative implications for 
the growth of home-based dialysis treatment as the ideal 
form of the UK RRT for suitable patients. It would 
appear that the UK Government's desire to substantially 
increase home dialysis provision and, specifically, HHD 
provision may be unrealistic with the current housing 
stock throughout the UK. Our findings are applicable to 
many parts of the country. 

Poverty, social deprivation and differences in ethnicity 
between rural and urban populations lead to a greater 
demand for renal services in urban areas throughout the 
UK, not just in London. Moreover, the healthcare chal- 
lenges associated with the increasing urbanisation are not 
limited to the UK In 2008, the United Nations reported 
that for the first time in history more than 50% of the 
world's population were living in urban settlements. 31 
Combined with the rapidly increasing worldwide preva- 
lence of chronic kidney disease, driven by an explosion in 
the prevalence of hypertension, obesity and diabetes in 
the developing world, this means that the message high- 
lighted here will be of great interest to nephrologists, 
health economists and patients across the globe. 

In conclusion, it is clear that home-based methods of 
RRT, although widely agreed to be both largely better 
for patients and more cost effective, are severely under- 
used in the UK. In particular, we highlight that environ- 
mental factors are a huge barrier to the start of HHD 
and even PD, particularly in inner city areas, and to a 
lesser extent nationwide. Housing resources and the 
current shortfall in planned affordable house building 
will continue to compromise our ability to offer home 
dialysis therapies for the foreseeable future with conse- 
quent increase in RRT costs and the removal of patient 
choice in many instances. 
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